Motor and cognitive functions are severely impaired in Rett syndrome (RTT). Here, we examined local synaptic circuits of layer 2/3 (L2/3) pyramidal neurons in motor-frontal cortex of male hemizygous MeCP2-null mice at 3 to 4 weeks of age. We mapped local excitatory input to L2/3 neurons using glutamate uncaging and laser scanning photostimulation, and compared synaptic input maps recorded from MeCP2-null and wild type (WT) mice. Local excitatory input was significantly reduced in the mutants. The strongest phenotype was observed for lateral (horizontal, intralaminar) inputs, that is, L2/3→2/3 inputs, which showed a large reduction in MeCP2 −/y animals. Neither the amount of local inhibitory input to these L2/3 pyramidal neurons nor their intrinsic electrophysiological properties differed by genotype. Our findings provide further evidence that excitatory networks are selectively reduced in RTT. We discuss our findings in the context of recently published parallel studies using selective MeCP2 knockdown in individual L2/3 neurons. © 2010 Elsevier Inc. All rights reserved.
Rett syndrome (RTT) (OMIM #312750), a severe neurodevelopmental disease with prominent motor and cognitive features, is caused by mutations in methyl-CpG-binding protein 2 (MeCP2) (Amir et al., 1999; Hagberg et al., 1983; Percy, 2002; Zoghbi, 2003) . The availability of mouse models of RTT (Chen et al., 2001; Collins et al., 2004; Guy et al., 2001 Guy et al., , 2007 Shahbazian et al., 2002) has made it possible to study the relationships between MeCP2, neural circuits, and the RTT neurological phenotype (Chahrour and Zoghbi, 2007; Cohen and Greenberg, 2008; Moretti and Zoghbi, 2006; Zoghbi, 2003) . From these studies a picture has emerged that MeCP2 is critically involved in experience-dependent maturation and regulation of neuronal circuits (Cohen and Greenberg, 2008; Ramocki and Zoghbi, 2008) .
Reduced excitatory synaptic transmission to cortical pyramidal neurons has been demonstrated using mouse models of RTT (Chao et al., 2007; Dani et al., 2005; Tropea et al., 2009) . Recently, we explored how MeCP2 deficiency affects excitatory intracortical pathways in mouse cortex using an RNA-interference (RNAi) model system, in which a sparse subset of L2/3 pyramidal neurons was rendered MeCP2 deficient (Wood et al., 2009 ). We focused on circuits in motor-frontal (M1) cortex, both because of the motor-cognitive features of Rett syndrome and because basic excitatory circuits in this area in the mouse have recently been mapped (Weiler et al., 2008; Shepherd, 2009 ). The RNAi experiments revealed a specific reduction in ascending excitatory synaptic input from middle cortical layers (L3/ 5A→2/3 inputs), with no change in horizontal (L2/3→2/3) inputs or in local inhibitory inputs.
In the present study, we used the same general strategy (i.e., same slice preparation and mapping methods, with recordings targeted to L2/ 3 pyramidal neurons in motor-frontal cortex of 3-4 week old mice) as in the companion study (Wood et al., 2009 ), but here we used a RTT mutant mouse model instead of an RNAi-based model. This approach allowed us to survey the local excitatory network organization in this more widely used mutant model, and offered a relatively direct comparison between the circuit abnormalities observed for the two RTT model systems involving either sparse (Wood et al., 2009) or widespread (present study) MeCP2 deficiency.
Materials and methods

MeCP2
−/y mice , Jackson Laboratories) (Guy et al., 2001) . Experiments involving MeCP2 −/y mice were performed with the experimenter blind to genotype. Tail samples were collected at the time of recordings, and genotyped according to the vendor's PCR protocol (http://jaxmice.jax. org). Primers were MeCP2-common (5′-ggT AAA gAC CCA TgT gAC CC-3), MeCP2 wild type (5′-ggC TTg CCA CAT gAC AA-3′), and MeCP2-disrupted (5′-TCC ACC TAg CCT gCC TgT AC-3′) alleles (Integrated DNA Technologies). All animal studies were performed in accordance with Northwestern University and NIH guidelines. 
